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NATIONAL ADVISORY OOMMITTEE FOR ABRONAUTICS
TECENIGAL NOTE NO.. 974

BIARING STRENGTHS OF 755-T ALUMINUM-ALLOY SHSET

@

AND EXTRUDED AMGLE

By C. Vescoat and R. L. Moore
INTRODUCTION AND OBJEQT

Several reports have been issued covering the bearing
properties ‘of the wrought aluminum alloys.commonly used in
alrcraft construction {referencs 1). The development of the
new high-strength alloy 7SS-T hae made bearing teste of thie
material desirable. : .

Y

The object of thie investigation was to determine the L
bearing yisld and ulitimate strengths of 7ES8-T, alloy in- the'ﬁ;’”
form of sheset, in ‘both -with- ang. acros=~grain directlons,
and extruded angle +¥n the longltudinal direction. Ratios of 7"
bearing to- tens*le properties were also determined. ' o

. .I% ghould be omphasized that the sheet used in thisg in-
vestigatlion was nonéelad sheet. Previous investigetions have
indicate&,jhowever; that ratios of bearing properties %o
tensile propertiss established for nonclad sheet are equally
applicable to alclad shest.

PROCEDURE AND MATERIAL

The proce&ure followed in theee bearing strength deter-
minatione was the same as described in the. sarliier renorts
for the single-thickhess .type specimens (reference 1)

A photograph of the test -setup is shown in figure 1. The“
sheet svecimens were 2-inch-wide strips of 0.064- inch eheet,{
loaded in bearing on 2 1/4-inch diameter steel pin. The
angle specimens were machined ‘from one leg of a 1/4-inch
thick extruded angle (Die No. 28265) and were 3 inches wide
by 1/4 inch tnicﬁ, 1oaded on a 1/2-inch diameter steel pin,
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These specisien proportions were found to be satisfactory in
previous tegts of this type. Measursaments of hole elongation
were made with a filar micrometer mlcroescope. Tests were
made in triplicate for edge distances of 1.5, 2, and 4 tinmes
the pin digmeter.

The tenslle properties of the saset and extruded angle
are shown in table I. These values are within the ranse con-
sidervd tynlcal for 755-~T.alloy in theso forms.

RESULTS A¥ND DISCUSSION

The individual bearing teost results are shown in tabdble
IT. The bearing yleld strength values were obtailnecd from
the bearing stress-holc clongatlion curvee shown in fisurecs
2 to 4, using an offsot from the initial stralght line por-
tion of the curvos equal to 2 percent of the pin diametor. .
Indicated also in tablec II aro the types of fallurcs obtained.
Pailures by shear and tension in the margin above the pin
were predoninant for edge distances of 1. and 2 diameters
for both sheet and extruded material. For edge distances of
4 diameters, failures occurred by bearing or crushling the
metal above the pin,

Ratios of 'average bearing to tcnsile vropertics are shown
in table III, Since the bearing properties for the sheet did
not show marked.directional characteristics, the percentage
differences in ratios.of bearing yield to tensile yisld-
strength for the.two directions are of about the same magni-
tude as the differences in tensile yield strengths given in
table I, The ratioe for tho 75S-T sheet are in :sood agreement
with those previously obtained for otker hizh sestroength alumi-
num alloys in the plain and alelad forms, as shown in tadble
IV, The ratios for the extruded angle, however, are appreci-
ably lower than obtained. for other allovs in the form of thin
extrusions. Additional tests are obviously needed to indicate
bearing valuos for thicker 755-T extruslons,

OONOLUSIONS

-

The: results of this investigaticn ‘of tne bearing proper—
ties of 758—” bare sheet (0.064 in.) and 75S-7 extruded angle
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(1/4 in.. thick) are believed to justify the following con-
clusions.,_ . _ :

1. Since the tensile properties of the materials used
wvere within expected limits for 755-T, the bearing strength
ratios presented may be considered representative for com-
mercial material.

2. &s indicated in table II, the bearing vproperties of
755~T sheet do not show eignificant directional character-
1stics., The differences in ratiocs .of bearing yiseld to ten-
sile yleld strength shown in teble 'III for the with- and
cross—-graln directlons reflect differences in tensile yleld
strength rather.than'differences in bearing properties.

3. The ratios of bearing to tensile properties shown
in table IV for the 758-T sheet. are in good agreement with
the ratios previously reported. for other high strength alum-
inum alloys in both bare and alelad forms. The ratias of.
the present tesgts may be considered applicable, therefore, to
alclad as wcll as to bare 7?58-T gheost, The ratios for the
768~-T oxtruded angle are approximately 16 percont less than
obtained for the 755-~T sheet. 4Additional tests of thicker
extrusiong are needed.

¢, The following nominal ratios of bearing to tensile
properties are proposed for the material tested.

ZBdge distance =

1.5 X pin diameter 2 or more X pin diametber
Material BS BYS BS BYS
TS TYS TS TYS
758-T sheet (W) .5 1.4 1.9 1.6
1/4-in, 758-T
extruded angls 1.3 1.3 1.6 1.4

The above ratios for shest are apvlicable to with-grain
tensile propertles only and are the same as recently proposed
for the other high strength aluminum alloys in the form of
sheet. The ratios for the extruded angle should be limited
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to thicknesses.of material of. approximately 1/4 inch until
the bearing strength of other thicknesses can be investigated.

Aluninum Researqh_Laboratoriés;
Alumninum Company of ismerica,.
Yew Kensington, Pa,, June 9, 1944,
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ZABLE I

TENSILE PROPERTIES OF 758-T SHEET (0.064 Iﬂog AND RXTRUDED ANGLE (1/4-IN. THICK) USED FOR
B TESTS

cimen gtlting S%ield h l}ongtfion

eoi Te n .

¥aterial restion* pags ’ (O.C;e (lfgut), per eogt'
pei

Shest With-Grain (W) 80 €00 70 b0O 14.0

Sheet Across-Grain (X) 80 000 88 400 13.7

Extrusion Longitudinal (L) 91 800 82 800 10.0

* Stendard tension test specimens
Testing of Metallic Materials

BEARING STRENGTES OF 7558-T SHEET (0.064

42

JAELE 11

B335 150 Bk o8 8

.) AND EXTRUDED ANGLE

f Standard Methods of Temsion
.M, Stenderds, Pert

I, Pe 898.

(1/4 IN. THICK
‘FnLﬁ_tmr\s:th._uL
Meterial Test l!gg; :istazima % e of e sr}iu?!gcef-gx e of dgepﬁlﬁ;!rneef-gg s of
Fo. fitmate . Failurgn* 1mete| Yield* Hlue*l' timate] ) Ture*t
Sheet (W) 1 133 300 | 101 500 S 160 000 | 117 500 8 184 700 | 124 000 B
% 133 900 | 105 500 g 166 600 {117 500 g 178 100 {124 000 g
oA H-558 HEi8
Sheat (X) 1 129 800 | 101 500 s 167 800 |114 Q0Q 8 177 Q00 | 124 000 B
. g 130 108 000 g 187 800 [115 500 g 189 300 | 124 000 g
Ave He-48 158
[Extrusion (L)} 1 122 600 | 108 000 S 160 800 |123 000 3 179 300 | 118 0090 B
) % 123 800 | 106 200 g 162 500 [1l2 Q00 g 169 400 | 117 %
Avg
Tests of anet on }/4-:111. diameter steel pin (D/t = 4). Tests of extruded angle on 1/2-in. diameter
steel pin (D/t = 8). All specimens 2 in. wide.

# Stress corres]
of bearing st3
0.010 offset i

ress - hole
for 1/2-in. pin}.

ponding to offset of 2 per eent of hole diameter from initiel ltraight line

elongation curves shown in Figs. 2 to 4 (0.005 in. offse} for

## Type of failure: (B) = Bearing or orushing, (8) = Shear end temsion.

rtion
in. pin)
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RATIOS OF AVERAGE BEARING TO TENSILE STRENGTH ¥OR 758-%{&1? (0.06€ IN.) AND
EXTRUDED ANGLE (1/4 IN. CK
1.5 x Pin Dlsgeter 20 &%r— 4.0 x Pip Diamster
frtertel B | B | B | B
" Sheet (W) 1.63 1.45 2.08 1.66 2.26 1.76
Sheet (X) 1.62 l.54 2.05 1.74 2.34 1.86
Extrusion (L) 1.35 1.27 1.69 l.44 1.91 1.42
Bearing tests of sheet on 1/4-in. dimmeter steel pin.iD/'b - 4}
Bearing tests of angle on 1/2-in. diemeter steel pin (D/t = 2
All specimsns 2 in. wide.
BS = Bearing Strength
BEYS = Beari, Ila!ielg trength (0ffset = 0.02 x pin diameter)
TS = Tensile Strength
TIS = Tensile Yield Strength (Offset = 0.2 per oent)
ZIABLE JY
COMPARISON OF RATIOS OF BEARING TO TENSILE STRENGTH FOR VARTQUS WROUGHT
ALUMINUM ALLQYS
Alloy ‘ Reference 1.9 x Pin Diameter 2.0 x Pin Diame e; 4.0 x Pan Uiameter
2435-T éw% 12-43-7 1.52 1.41 1.98 1.64 2.37 1.80
Ale. (W) 1.53 1.37 2.00 1.56 2.35 1.70
248-RT (W) 12-43-7 1.45 1.40 1.83 1.54 2.32 1.7
TA?5S-T (W) - 12-43-19 1.72 1.51 2.23 1.71 2.61 1.79
Alo.XA7 (W) 12-43-19 1.62 1.42 2.08 1l.61 2.35 1.71
24S-T81 (W 12-43-19 1.45 1.42 1.97 1.59 2-89 1.62
Ale.243- (m 43-1 1.54 1.46 2.06 1.61 2.48 1.65
758-T {H; Present tests 1.63 1.48 2.08 1.66 2.25 1.76
768-T (X Present tests 1.62 1.54 2.05 1.74 2.34 1.86
Extrusjons
24S-h'lf‘(.070 in. 12~43-7 1.54 1.42 1.91 1.89 2.45 1.89
thick)
245-7(3-3/4 in. | P.T. 42-65 1.18 1.28 1.5¢ | 1.44 2.08 1.60
$+hick)
768-T (}/4 in. Present tests 1.35 1.27 1.69 l.44 1.91 1.42
thiok .
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Figure l.— Arrangement for bearing tests using Filar mi-
crometer‘microscope for measurements of hole

elongation.
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